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Wereporttheobservationof e� e� pairproduction
via coherentγγ interaction(Au

�
Au � Au � � Au � �

e � e � ) in ultra-peripheralheavy ion collisions. The
cross-sectionof pair productionis extremely large
dueto ahighphotonflux for Au

�
Au reactions(pro-

portional to Z2). In addition, the applicability of
perturbationtheory becomesquestionablebecause
the coupling constantof photonsto the nucleusis
large(Zα � 0 � 6 for Au)1.

The cross-sectionto producean e� e� pair falls
rapidly with increasinginvariant massof the pair.
The pairsarepeaked away from mid-rapidity. The
total transversemomentumof the pairs is limited
by the requirementthat the photonsare produced
by coherentAu interactions,where Σp �
	 h̄ � R �
100MeV � c. The STAR Time ProjectionChamber
(TPC) can only reconstructindividual tracks with
transverse momentaof more than � 100 MeV/c,
and for the coherentultra-peripheralpairs the TPC
can only reconstructpairs with the invariant mass
above � 100 MeV/c2. As a result, the overall ac-
ceptancefor the e� e� pairs is very small(	 2%).
The identificationof e� or e� tracksis possiblevia
dE � dx in the momentumrangeof 100-140MeV/c.
Trackswith suchlow momentacurve stronglyin the
magneticfield and do not reachthe Central Trig-
ger Barrel, a detectorwhich surroundsthe TPC in
thepseudorapidityrange �η �
	 1 andregisterespas-
sageof charged particles. Therefore,triggering on
e� e� pairsin STAR requirestheuseof ZeroDegree
Calorimeters(ZDC),which detectneutronsemitted
by the gold nuclei. This happenswhen the nuclei
electromagneticallyexcite eachother into a Giant
Dipole Resonancein additionto producingane� e�
�
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pair2.
In theyear2000data,whichwastakenat � SNN �

130GeV , we analysed800,000eventstriggeredwith
theZDCs. We found30 identifiede� e� pairs,with
individual track momentain the 100-140 MeV/c
range3. The Σp � spectrumof thesepairs shows a
peakat low momenta,which is thesignatureof co-
herentγγ interactions(Fig. 1). The 2001datawas
taken at � SNN � 200GeV with magneticfields of
0.5T and0.25T. For the0.5T dataset,observation
of e� e� pairs is difficult, becausethe trackingfails
for thetrackswith momentaof lessthan140MeV/c
due to the high curvatureof thesetracks. For the
0.25T datawehaveabout0.95million ZDC triggers.
The cross-sectionfor the e� e� at � SNN � 200GeV
is expectedto be higher than at � SNN � 130GeV .
Thepreliminaryanalysissuggestsapproximately50
e� e� pairsin thehalf-fielddataset.
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Figure1: Total transversemomentumof the identi-
fiede� e� pairsat � SNN � 130GeV .
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